contains blebby quartz inclusions and finely disseminated graphite and/or carbonaceous material. Garnet porphyroblasts are sparse, with a single ~ 1 mm skeletal grain in thin section. Biotite is closely associated with ilmenite, tourmaline, and calcite. This sample was not suitable for thermobarometric work since garnet was not in textural equilibrium with plagioclase, biotite, or muscovite. However, phase relations suggest that peak temperatures did not exceed 600 ˚C (Chapman et al., 2011) .
Zircon grains from all structural levels in the schist share similar morphologies. Most grains are subhedral to anhedral, ~ 10 -150 µm in length, inclusion-poor, with abundant fractures. Cathodoluminescence imaging indicates a clear relationship between zircon zoning patters and structural depth (Fig. DR1) . At the deepest levels of exposure (> 100 m; e.g., sample 5; Fig. DR1f ), zircons typically exhibit simple oscillatory zoning patterns that we interpret as magmatic features. At shallow structural levels (< 100 m), oscillatory zoning is still generally present; however, metamorphic domains truncate older magmatic zoning in several grains and narrow (1 -50 µm) rims of CL-bright zircon commonly crosscut zoning in zircon cores. Adjacent to the Rand fault (e.g., samples 3; Fig. DR1e and 1 ; Fig. 2 ), little to no oscillatory zoning is present in zircons; instead, zircons lack cores and display complex metamorphic zoning patterns characterized by multiple crosscutting domains.
APPENDIX DR2: Analytical Methods
Laser Ablation-Multicollector Inductively Coupled Plasma-Mass Spectrometry U-Pb geochronology of zircon grains was conducted by laser ablation multicollector inductively coupled plasma mass spectrometry (LA-MC-ICPMS) at the Arizona LaserChron Center following the methods outlined in Gehrels et al. (2006) . Zircon grains were extracted from plutonic and metamorphic samples using standard mineral separation techniques of crushing, sieveing, magnetic separation, processing through heavy liquids, and hand picking. Separates were then mounted in epoxy, polished, and imaged on the Caltech Zeiss 1550 VP field emission scanning electron microscope before analysis. Representative CL images are shown in Figure DR1 . Zircons were ablated using a 193 nm ArF laser with a pit depth of ~12 µm and spot diameters of 25-30 µm depending on grain size. SL2 (564 Ma ± 4 Ma; Gehrels, personal communication, 2011) and R33 (419 ± 1 Ma; Black et al., 2004) zircon standards were used. Data reduction was done using in-house Arizona LaserChron Center Microsoft Excel programs and ISOPLOT/Ex Version 3 (Ludwig, 2003) . U-Pb isotopic data is presented in Table SD1 . Plots of Ucontent and U/Th versus U-Pb age are shown in Figure DR2 .
SIMS
Oxygen isotope analyses were conducted with a CAMECA IMS 7f-GEO magnetic sector type secondary ion mass spectrometry (SIMS) instrument at the Caltech Center for Microanalysis. Grain mounts used in U-Pb analysis were polished with 0.25 µm colloidal silica and gold coated prior to SIMS analysis. When possible, zircon grains were analyzed from the same crystal growth domain where U-Pb data were obtained. Zircon grains were sputtered using a 2 nA 133 16 O isotope ratios were derived. Each analysis involved 10 to 60 seconds of pre-sputtering, followed by 10 to 20 cycles of data collection, resulting in a total analysis time of 2 to 5 minutes per spot. Instrumental mass fractionation (IMF) was corrected for, using raw isotopic ratios, by bracketing sample and R33 standard (5.55 ± 0.04‰; Valley, 2003) analyses every 5 to 10 measurements. Finally, δ 18 O VSMOW values were calculated using IMF-corrected isotopic ratios. The internal precision on each standard analysis based on counting statistics was typically between ±0.25‰ and ±0.8‰ (2σ) and Figure DR1 . Supplementary representative cathodoluminescence images of selected zircon grains from upper plate samples 7 (originally 08SE46; a and b), 6 (originally 08SE451; c), and 8 (originally 08SE675; d), and schist samples 3 (originally 06SE23; e) and 5 (originally 07SE34; f). Analysis 06SE23-3b (966.0 ± 32.7 Ma) was included (e) despite being > 30% discordant to illustrate a core-rim age difference. Yellow circles indicate laser ablation multicollector inductively coupled plasma mass spectrometry analyzed areas labeled with 206Pb/238U ages. Red ellipses indicate SIMS analyzed areas labeled with δ18O. All uncertainties are 2σ. Figure DR3 . Probability density plots for schist (a) and upper plate (b) zircon δ18O measurements showing weighted mean values and 2σ uncertainties. Bins of analyses from igneous and metamorphic domains are white and gray, respectively. Probability density curves for igneous and metamorphic domains are black and gray, respectively. 
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Isotope ratios Apparent ages (Ma) TABLE DR1 . Laser ablation multicollector inductively coupled plasma mass spectrometry U-Pb zircon data. Analyses in which epoxy was overlapped and those with greater than 10% uncertainty, 30% discordance, and/or 5% reverse discordance are excluded. Uncertainties given at 1σ.
Notes: §CL: Cathodoluminescence; IG: Oscillatory zoned zircon, interpreted to be detrital igneous grain; RXL: Convolute zoning domain, interpreted to be recrystallized zircon; OL: beam overlapped igneous and recrystallized domains. *Radiogenic †"Best age" calculated using 206Pb/238U ages for grains younger than 900 Ma and 207Pb/206Pb ages for grains older than 900 Ma. TABLE DR1 . Laser ablation multicollector inductively coupled plasma mass spectrometry U-Pb zircon data. Analyses in which epoxy was overlapped and those with greater than 10% uncertainty, 30% discordance, and/or 5% reverse discordance are excluded. Uncertainties given at 1σ.
Notes: §CL: Cathodoluminescence; IG: Oscillatory zoned zircon, interpreted to be detrital igneous grain; RXL: Convolute zoning domain, interpreted to be recrystallized zircon; OL: beam overlapped igneous and recrystallized domains. *Radiogenic †"Best age" calculated using 206Pb/238U ages for grains younger than 900 Ma and 207Pb/206Pb ages for grains older than 900 Ma. 
(originally 06SE23) San Emigdio Schist --San Emigdio Mountains
